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(57) ABSTRACT

A heat dissipation structure for a wearable mobile device
comprises a wearable mobile device and a flexible belt. The
wearable mobile device has a receiving space which receives
a plurality of electronic components having at least one heat
source. The flexible belt 1s made of rubber or silicone and has
a cavity which has at least one wick structure and a working
liquid. A wall of the cavity protrudes to form a supporting
portion. The flexible belt defines a heat absorbing portion and
at least one heat dissipating portion. Two ends of the heat
absorbing portion form the heat dissipating portion. The heat
absorbing portion contacts the electronic components or the
heat source to conduct heat. The present invention provides a
heat dissipation structure using a vapor-liquid circulating
chamber and structure disposed 1n a flexible belt for a wear-
able mobile device to enhance the whole heat dissipation
elficiency.

9 Claims, 9 Drawing Sheets
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HEAT DISSIPATION STRUCTURE FOR
WEARABLE MOBILE DEVICE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a heat dissipation structure
for a wearable mobile device and, i1n particular, to a heat
dissipation structure for a wearable mobile device which 1s
used to dissipate heat inside the wearable mobile device.

2. Description of Prior Art

Astechnology increasingly advances, the current wearable
mobile devices are not limited to mobile phones and tablet
computers, but further cover wearable devices such as
watches, necklaces, and rings which become multiple func-
tion smart mobile devices. Besides, per customers request,
the electronic components associated with the touch panel,
GPS function, exercise sensors, and medical monitoring
function are integrated into the smart mobile devices. For the
smart watch, 1t not only can connect with other mobile
devices through the Bluetooth or the network, but also can
have the network capability after a 3G or 4G SIM card
inserted and perform the functions of calling, photographing,
and video recording. Thus, when the smart watch 1s operat-
ing, 1t will generate heat. Also, the whole structure of the
smart watch 1s designed as sealed to be dustprootf, waterprootf,
or protected. As a result, the heat generated by the internal
clectronic elements cannot be dissipated to the outside and
accumulated inside the smart watch or the device, which
causes the smart watch to operate 1netficiently or pause and
more serious to crash. Therefore, how to dissipate the heat
generated by the smart watch or various wearable exercise
devices becomes a priority 1ssue to be resolved.

SUMMARY OF THE INVENTION

Thus, to overcome the disadvantages of the above 1ssue, the
primary objective of the present invention 1s to provide a heat
dissipation structure for a wearable mobile device, which
resolves the 1ssue of internal heat accumulation of the wear-
able mobile device.

To achieve the above objective, the present invention pro-
vides a heat dissipation structure for a wearable mobile
device, which comprises a wearable mobile device and a
flexible belt. The wearable mobile device has a receiving

space which receives a plurality of electronic components.
The electronic components have at least one heat source. The
flexible belt 1s made of rubber or silicone; the flexible belt has
a cavity which 1s configured with a working liquid and a wick
structure. A wall of the cavity protrudes to form a supporting
portion. The flexible belt defines a heat absorbing portion and
at least one heat dissipating portion. Two ends of the heat
absorbing portion form the heat dissipating portion. The heat
absorbing portion contacts the electronic components or the
heat source to conduct heat. The present invention provides a
heat dissipation structure using a vapor-liquid circulating,
chamber and structure disposed 1n a flexible belt for a wear-
able mobile device to enhance the whole heat dissipation
elficiency.

BRIEF DESCRIPTION OF DRAWING

FI1G. 1 1s a perspective exploded view of the heat dissipa-
tion structure for a wearable mobile device according to the
first embodiment of the present invention;
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2

FIG. 2 1s an assembled cross-sectional view of the heat
dissipation structure for a wearable mobile device according

to the first embodiment of the present invention;

FIG. 3 1s a local enlarged view of FIG. 2;

FIG. 4 15 a perspective exploded view of the heat dissipa-
tion structure for a wearable mobile device according to the
second embodiment of the present invention;

FIG. 5 1s an assembled cross-sectional view of the heat
dissipation structure for a wearable mobile device according
to the second embodiment of the present invention;

FIG. 6 1s a local enlarged view of FIG. §;

FIG. 7 1s an assembled cross-sectional view of the heat
dissipation structure for a wearable mobile device according
to the third embodiment of the present invention;

FIG. 8 1s an assembled cross-sectional view of the heat
dissipation structure for a wearable mobile device according
to the fourth embodiment of the present invention; and

FIG. 9 15 a perspective exploded view of the heat dissipa-
tion structure for a wearable mobile device according to the
fifth embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

The above objective of the present mnvention and the fea-
tures of structure and function of the present invention are
described according to preferred embodiments 1n accompa-
nying figures.

Please refer to FIGS. 1-3, which are a perspective exploded
view, an assembled cross-sectional view, and a local enlarged
view of the heat dissipation structure for a wearable mobile
device according to the first embodiment of the present inven-
tion, respectively. As shown in FIGS. 1-3, the heat dissipation
structure for a wearable mobile device 1 of the present inven-
tion comprises a wearable mobile device 11 and a flexible belt
12.

The wearable mobile device 11 has a receiving space 111
which receives a plurality of electronic components 112. The
clectronic components 112 have at least one heat source 1121.

The flexible belt 12 1s made of rubber or silicone. The
flexible belt 12 has a cavity 121 which 1s provided with at least
one wick structure 123 and a working liquid 2. A wall of the
cavity 121 protrudes to form a supporting portion 121a.

The supporting portion 121a has a plurality of rnibs 1211
which are arranged continuously or non-continuously and are
disposed 1n parallel. At least one channel 1212 1s disposed
among the ribs 1211. The channel 1212 can be used as a vapor
channel to vaporize the working liqud 2.

The flexible belt 12 defines a heat absorbing portion 122
and at least one heat dissipating portion 124. At least one end
of the heat absorbing portion 122 forms the heat dissipating
portion 124.

The heat absorbing portion 122 1s disposed 1n the receiving,
space 111 of the wearable mobile device 11 to contact the
clectronic components 112 or the heat source 1121.

In the current embodiment, the electronic components 112
are selected to be one of PCBs, transistors, CPUs, MCUs,
displays, touch panels, and batteries. The electronic compo-
nents 112 1s attached on or placed on the heat absorbing
portion 122 which 1s disposes close to the center of the flex-
ible belt 12. The upper side or lower side of the heat absorbing
portion 122 can directly contact the electronic components
112 (as shown 1n FIG. 2).

The heat absorbing portion 122 of the flexible belt 12 1s
thinner than the other portion of the flexible belt 12. Through
the direct contact between the heat absorbing portion 122 and
the electronic components 112 or the heat source 1121, the
heat can be directly conducted from the heat absorbing por-
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tion 122 to the flexible belt 12 and can vaporize and diffuse
the working liquid 2 in the cavity 121 of the flexible belt 12.
Besides, condensation occurs 1n the cavity 121 located at the
heat dissipating portion 124 of the flexible belt 12 and then the
condensed liqud flows back to around the heat absorbing
portion 122 through the wick structure 123 to repeat the
vapor-liquid circulation to achieve the effect of heat dissipa-
tion.

Please refer to FIGS. 4-6, which are a perspective exploded
view, an assembled cross-sectional view, and a local enlarged
view of the heat dissipation structure for a wearable mobile
device according to the second embodiment of the present
invention, respectively. Some structural and technical fea-
tures of the current embodiment are the same as those of the
first embodiment and will not be described here again. The
difference 1s given below for the current embodiment. A heat
conductor 122q 1s embedded 1n the heat absorbing portion
122. One side of the heat conductor 122a 1s attached to the
clectronic components 112 or the heat source 1121; the other
side of the heat conductor 1224 corresponds to the cavity 121
of the flexible belt 12. The wick structure 123 is partially
extended and disposed around the heat conductor 122a.

In the current embodiment, the heat conductor 1224 may
be selected to be one of a copper plate, an aluminum plate, a
metal plate, a heat pipe, a vapor chamber, and a graphite. The
copper plate 1s used as an example 1n the current embodiment,
but not limited to this.

The current embodiment 1s mainly to deal with the heat
generated by the heat source 1121 of the electronic compo-
nents 112 of the wearable mobile device 11. The heat 1s
turther absorbed through the heat conductor 122a disposed
on the heat absorbing portion 122 and conducted into the
cavity 121. The working liquid 2 1n the cavity 121 of the heat
absorbing portion 122 1s heated and vaporized. Vaporization
and diffusion occur 1n the cavity 121 of the heat absorbing
portion 122. Then, the vapor 1s condensed to be a liquid state
in the cavity 121 of the heat dissipating portion 124 and then
1s absorbed by the wick structure 123 to tflow back to around
the heat absorbing portion 122 to repeat the vapor-liquid
circulation to achieve the effect of heat dissipation of the
clectronic components 112.

Please refer to FIG. 7, which 1s an assembled cross-sec-
tional view of the heat dissipation structure for a wearable
mobile device according to the third embodiment of the
present mvention. As shown 1 FIG. 7, some structural and
technical features of the current embodiment are the same as
those of the second embodiment and will not be described
here again. The difference 1s that the cavity 121 of the flexible
belt 12 of the current embodiment turther has a coating layer
3. The coating layer 3 1s disposed on the wall of the cavity
121. The coating layer 3 can improve the condensation of the
working liquid 2 (refer to FIG. §) and the efficiency of liquid
collection.

Please refer to FIG. 8, which 1s an assembled cross-sec-
tional view of the heat dissipation structure for a wearable
mobile device according to the fourth embodiment of the
present invention. As shown 1n FIG. 8, some structural and
technical features of the current embodiment are the same as
those of the first embodiment and will not be described here
again. The difference 1s that the current embodiment further
comprises at least one heat transfer unit 4 which 1s selected to
be one of a heat pipe, a vapor chamber, and a graphite sheet.
The heat transier unit 4 1s disposed between the electronic
components 112 and the flexible belt 12. The heat of the
clectronic components 112 can be absorbed through the large
surface of the heat transter unit 4 and then 1s conducted to the
heat absorbing portion 122 of the flexible belt 12. The
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4

received heat in the heat absorbing portion 122 1n then con-
ducted to the heat dissipating portion 124 1n the distance for
heat dissipation (as shown 1n FIG. 5).

Please referto FI1G. 9, which 1s a perspective exploded view
of the heat dissipation structure for a wearable mobile device
according to the fifth embodiment of the present invention. As
shown 1n FIG. 9, some structural and technical features of the
current embodiment are the same as those of the first embodi-
ment and will not be described here again. The difference 1s
that the supporting portion 121a of the current embodiment
has a plurality of protrusions 1213. The protrusions 1213 are
spaced to each other. At least one channel 1212 1s disposed
transverse to or longitudinal to the protrusions 1213. The
channel 1212 1s used as a vapor channel after the working
liquid 2 (refer to FIG. S5) 1s vaporized.

The working liquid 2 1n the previous embodiments 1s
selected to be one of mesh, fiber, metal wire braid, and sin-
tered powder. The mesh 1s used as an example 1n the current
embodiment, but not limited to this.

What 1s claimed 1s:

1. A heat dissipation structure for a wearable mobile
device, comprising:

a wearable mobile device having a receiving space which
receives a plurality of electronic components, wherein
the electronic components have at least one heat source;
and

a flexible belt made of rubber or silicone, wherein the
flexible belt has a cavity which 1s filled with a working,
liquid and protrudes to form a supporting portion,
wherein a wall of the cavity has at least one wick struc-
ture, wherein the flexible belt defines a heat absorbing
portion and at least one heat dissipating portion, wherein
two ends of the heat absorbing portion form the heat
dissipating portion, wherein the heat absorbing portion
contacts the electronic components or the heat source to
conduct heat.

2. The heat dissipation structure according to claim 1,
wherein the wick structure 1s selected to be one of mesh, fiber,
metal wire braid, and sintered powder.

3. The heat dissipation structure according to claim 1,
wherein the electronic components are selected to be one of
PCBs, transistors, CPUs, MCUs, GPUs, RAMs, displays,
touch panels, and batteries.

4. The heat dissipation structure according to claim 1,
wherein the wall of the cavity has a coating layer.

5. The heat dissipation structure according to claim 1,
wherein a heat conductor 1s embedded 1n the heat absorbing
portion, wherein one side of the heat conductor 1s attached to
the electronic components or the heat source, wherein the
other side of the heat conductor corresponds to the cavity of
the flexible belt, wherein the wick structure 1s disposed
around the heat conductor.

6. The heat dissipation structure according to claim 1,
wherein the heat absorbing portion of the tlexible belt 1s
thinner than the other portion of the flexible belt, wherein part
of the heat absorbing portion contacts the heat transfer unit.

7. The heat dissipation structure according to claim 1,
further comprising at least one heat transfer unit which 1s
selected to be one of a heat pipe, a vapor chamber, and a
graphite sheet, wherein the heat transfer unit i1s disposed
between the electronic components and the flexible belt.

8. The heat dissipation structure according to claim 1,
wherein the supporting portion has a plurality of ribs which
are disposed 1n parallel, wherein at least one channel 1s dis-
posed among the ribs.

9. The heat dissipation structure according to claim 1,
wherein the supporting portion has a plurality of protrusions
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which are spaced to each other, wherein at least one channel
1s disposed transverse to or longitudinal to the protrusions.
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